EP 3 533 534 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 3 533 534 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
04.09.2019 Bulletin 2019/36

(21) Application number: 17864635.2

(22) Date of filing: 20.10.2017

(51)

(86)

(87)

Int Cl.:
B22D 11/06 (2006-01)
B22D 11/11(2006.07)

B22D 11/103(2006.01)

International application number:
PCT/KR2017/011634

International publication number:
WO 2018/080110 (03.05.2018 Gazette 2018/18)

(84) Designated Contracting States:

AL ATBEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MK MT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
MA MD

(30) Priority: 27.10.2016 KR 20160141117

(71) Applicant: Posco
Pohang-si, Gyeongsangbuk-do 37859 (KR)

(72) Inventors:
¢ CHUNG, Tae In
Pohang-si
Gyeongsangbuk-do 37591 (KR)

(74)

KIM, Jang Hoon

Pohang-si

Gyeongsangbuk-do 37604 (KR)
PARK, Jong Hag

Pohang-si

Gyeongsangbuk-do 37671 (KR)
KIM, Yong Hwan

Pohang-si

Gyeongsangbuk-do 37837 (KR)

Representative: Zech, Stefan Markus
Meissner Bolte Patentanwilte
Rechtsanwailte Partnerschaft mbB
Postfach 86 06 24

81633 Miinchen (DE)

(54)

(67)  The present disclosure relates to a structure for
casting. Defects of a slab may be restricted by effectively
forming a concentrated layer containing alloying ele-
ments on a surface of the slab using a structure including
a support bar mounted to a mold, a hollow partition mem-
ber having opened upper and lower portions, and a fixing
member configured to connect the partition member to
the support bar, thereby dividing an inner space of the
mold.

STRUCTURE FOR CASTING, AND CASTING METHOD USING SAME

Fig.5

102

110a

120
110b

110 : 110a, 110b

110b

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 533 534 A1 2

Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to a structure for
casting and a casting method using same, and more par-
ticularly, to a structure for casting capable of restricting
a defect of a slab, and a casting method using same.

BACKGROUND ART

[0002] In general, a slab is manufactured such that
molten steel accommodated in a mold is cooled while
passing through a cooling zone. For example, a contin-
uous casting process produces various shaped half-fin-
ished products such as a slab, a bloom, a billet, and a
beam blank by injecting molten steel to a mold having a
predetermined inner shape and continuously drawing a
slab, which is half-coagulated in the mold, to a lower side
of the mold.

[0003] In the above-described casting process, coag-
ulation of the slab is performed such that the slab is pri-
marily cooled in the mold and secondarily cooled by
spraying water to the slab after the slab passes through
the mold. In the above-described process, the primary
cooling generated in the mold is greatly affected by mol-
ten steel flow in the mold, molten flow of mold flux, and
a uniform permeation capability between the mold and
the slab.

[0004] On the other hand, a defect may be generated
in the slab manufactured by the casting process due to
various reasons. The defect may be generated by the
flow of the molten steel in the mold, a load caused by a
roll during casting, or a load caused by drawing. In par-
ticular, the defect caused by the flow of the molten steel
is generally generated in a state in which inclusions and
slag are mixed. However, the defect caused by the load
of the roll during casting or the load due to drawing may
be generally generated in a form of crack in a surface of
the slab, and the crack, which is formed in the surface of
the slab, may be also generated while the molten steel
is the primarily cooled in the mold.

[0005] Inrecentyears, marine structural steel is added
with copper (Cu) for the purpose of securing weldability
and low temperature resistance. However, copper is elut-
ed to a surface of the slab and then permeated to a grain
boundary of steel, thereby generating a crack in a proc-
ess of casting the slab at a high temperature of about
1500°C. Also, a crack sensitivity of steel sharply increas-
es due to the copper, and a main factor for this is enrich-
ment of copper due to selective oxidation generated dur-
ing heating for casting or rolling. Since copper has ex-
tremely low oxygen affinity, copper is difficult to be re-
moved even during oxidation refining, and thus continu-
ously concentrated. Accordingly, when steel containing
copper is used as a scrap during a casting process, the
above-described phenomenon is repeatedly generated.
Thus, for restricting the phenomenon of dilution of copper
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from the surface of the slab, a method for increasing sol-
ubility of copper in the slab by adding nickel (Ni) at 1.5
to 2 times greater in quantity with respect to a content of
copper contained in the steel has been used. However,
since nickel is extremely high in price, nickel is a main
factor increasing production costs. Thus, a method for
restricting surface defects of the slab while reducing the
usage quantity of nickel is required.

(Prior art document)

[0006]
Korean Laid-Open Patent No. 2012-0053742
Korean Registered Patent No. 1349918
Korean Registered Patent No. 1371959

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0007] The present disclosure provides a structure for
casting, which is capable of restricting or preventing a
defect generated in a slab to improving a process effi-
ciency and productivity, and a casting method using
same.

[0008] The present disclosure also provides a struc-
ture for casting capable of reducing a usage amount of
a material to save a production cost, and a casting meth-
od using same.

TECHNICAL SOLUTION

[0009] In accordance with an exemplary embodiment,
a structure for casting, which is installed on a mold during
casting, includes: a support bar mounted to the mold; a
hollow partition member having opened upper and lower
portions; and a fixing member configured to connect the
partition member to the support bar, thereby dividing an
inner space of the mold.

[0010] The partition member may include a first parti-
tion member and a second partition member, each of
which has a 't=" shape in which one side is opened, and
the first partition member and the second partition mem-
ber may define an inner space such that at least a portion
of each of the first partition member and the second par-
tition member overlaps in a width direction of the mold.

[0011] The fixing member may be disposed in parallel
to the width direction of the mold, and the partition mem-
ber may be connected to the fixing member to move in
the width direction of the mold.

[0012] The partition member may include a first parti-
tion member and a second partition member, each of
which has a’—’ shape in which one side is opened, and
the first partition member and the second partition mem-
ber may define an inner space such that at least a portion
of each of the first partition member and the second par-
tition member overlaps in a longitudinal direction of the
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mold..

[0013] The fixing member may be disposed in parallel
to the longitudinal direction of the mold, and the partition
member may be connected to the fixing member to move
in the longitudinal direction of the mold.

[0014] The support bar may extend in one direction to
be seated on an upper portion of the mold and be movable
in a vertical direction.

[0015] Each of the support bar and the fixing member
may include a non-magnetic material.

[0016] The partition member may have apparent po-
rosity of approximately 10% to approximately 20%, and
the partition member may have a bending strength of
approximately 100 kg/cm? to approximately 200 kg/cm?2.
[0017] The partition member may include approxi-
mately 2 mass% to approximately 6 mass% of SiO,, ap-
proximately 60 mass% to approximately 82 mass% of
ZrO,, approximately 15 mass% to approximately 30
mass% of carbon, and approximately 1 mass% to ap-
proximately 4 mass% of antioxidant on the basis of total
approximately 100 mass%.

[0018] The antioxidant may include at least one of Si,
Al, and Ti.
[0019] The partition member may include approxi-

mately 99 wt% or more of AIN and less than approxi-
mately 1 wt% of unavoidable impurities on the basis of
total approximately 100 mass%.

[0020] In accordance with another exemplary embod-
iment, a casting method includes: preparing a structure
including a hollow partition member having opened upper
and lower portions; installing the structure so that the
partition member disposed on an upper portion of a mold
divides an inner space of the mold; adjusting a length of
the partition member in a width direction or longitudinal
direction of the mold so that the partiton member is
spaced apart from an inner wall of the mold; injecting
molten steel to the mold; providing mold flux to an upper
portion of the molten steel; and casting a slab by coag-
ulating the molten steel. Here, in the installing of the struc-
ture, the inner space of the mold is divided into a first
area defined in the partition member and a second area
defined between the partition member and the inner wall
of the mold.

[0021] Intheinstalling ofthe structure, atleasta portion
of the partition member may contact the molten steel,
and atleast a portion of the partition member may contact
the mold flux.

[0022] The installing of the structure may include ar-
ranging the partition member on each of both sides of a
submerged nozzle that injects the molten steel to the
mold.

[0023] In the installing of the structure, a distance be-
tween the inner wall of the mold and the partition member
may be maintained in a range from approximately 20 mm
to approximately 100 mm.

[0024] In the installing of the structure, the partition
member may be submerged from a melting surface of
the molten steel in a range from approximately 20 mm

10

15

20

25

30

35

40

45

50

55

to approximately 200 mm.

[0025] The providing of the mold flux may include in-
jecting mold fluxes, which are different in kind, to the first
area and the second area, respectively.

[0026] The mold flux injected to the second area may
include nickel oxide.

[0027] The casting of the slab may include continuous-
ly injecting mold flux to the second area.

ADVANTAGEOUS EFFECTS

[0028] The structure for casting and the casting meth-
od using same in accordance with the exemplary em-
bodiment may easily form the concentrated layer includ-
ing alloying elements on the surface of the slab. That s,
the inner space of the mod may be divided by using the
structure during casting, and mold fluxes having different
elements may be provided to the divided spaces, respec-
tively. Here, the concentrated layer containing alloying
elements may be selectively formed on the surface of
the slab by selectively injecting the mold flux containing
alloying elements between the inner wall of the mold and
the structure. As dilution caused by the molten steel is
restricted by the alloying elements in the mold flux, most
of the alloying elements may contribute to formation of
the concentrated layer, and, through this, the concentrat-
ed layer having a target concentration may be formed on
the surface of the slab.

[0029] Also, the usage quantity of the alloying ele-
ments used for restricting surface defects of the slab may
be reduced to save the production costs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIG. 1 is a schematic view illustrating casting equip-
ment.

FIG. 2 is a schematic perspective view illustrating a
state in which a structure for casting is applied to a
mold in accordance with an exemplary embodiment.
FIGS. 3 and 4 are schematic cross-sectional views
illustrating a state in which a structure for casting is
applied to a mold in accordance with an exemplary
embodiment.

FIG. 5 is a view illustrating a constitution of a struc-
ture for casting in accordance with an exemplary em-
bodiment.

FIGS. 6 to 8 are views illustrating a usage state of a
structure for casting in accordance with an exempla-
ry embodiment.

FIG. 9 is a graph showing results obtained by com-
paring depths of concentrated layers of surfaces of
slabs according to whether the structure in accord-
ance with an exemplary embodiment is used.

FIG. 10 is a graph showing results obtained by com-
paring rates of remained Ni in the surface layers of
the slabs according to whether the structure in ac-
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cordance with an exemplary embodiment is used.

MODE FOR CARRYING OUT THE INVENTION

[0031] Hereinafter, preferred embodiments will be de-
scribed in detail with reference to the accompanying
drawings. The present disclosure may, however, be em-
bodied in many different forms and should not be con-
strued as being limited to the embodiments set forth here-
in; rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the concept of the invention to those skilled in
the art.

[0032] FIG. 1 is a schematic view illustrating casting
equipment, FIG. 2 is a schematic perspective view illus-
trating a state in which a structure for casting is applied
to a mold in accordance with an exemplary embodiment,
FIGS. 3 and 4 are schematic cross-sectional views illus-
trating a state in which a structure for casting is applied
to a mold in accordance with an exemplary embodiment,
FIG. 5 is a view illustrating a constitution of a structure
for casting in accordance with an exemplary embodi-
ment, and FIGS. 6 to 8 are views illustrating a usage
state of a structure for casting in accordance with an ex-
emplary embodiment.

[0033] Referring to FIG. 1, the casting equipment may
include: a ladle 10 in which molten steel, which is refined
in a steelmaking process; a tundish 20 receiving molten
steel through an injection nozzle connected to the ladle
10, e.g., a shroud nozzle (not shown), then temporarily
storing the received molten steel, and then providing the
molten steel to a mold 30; a mold 30 receiving the molten
steel through a submerged nozzle 22 connected to the
tundish 20 and forming a coagulation layer in a prede-
termined shape; and a cooling line 40 provided below
the mold 30 and including a plurality of segments, which
are continuously arranged to perform a series of molding
works while cooling a coagulated slab 1 drawn from the
mold 30.

[0034] In acasting process using the above-described
casting equipment, when molten steel M accommodated
in the tundish 20 is injected to the mold 30, mold flux may
be provided to an upper portion of the molten steel in-
jected to the mold 30. The mold flux may be provided to
the upper portion of the molten steel in a solid state, e.g.,
a powder state, or molten mold flux in a liquid state, which
is obtained by dissolving the mold flux in a solid state,
may be provided.

[0035] As casting proceeds, the mold flux s introduced
between the molten steel and an inner wall of the mold
30 by vibration applied to the mold 30 to generate a lu-
brication action, and the molten steel coagulated in the
mold 30, i.e., a coagulated cell, may be drawn to a lower
portion of the mold 30. Here, the mold flux may function
forabsorbing and removing inclusions in the molten steel,
warming the molten steel, and controlling a speed of heat
transfer in addition to the lubrication action.

[0036] Also, the mold flux may provide a coating layer
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on a surface of a slab therearound. For example, when
the slab is cast by using steel containing a great quantity
of copper, as the copper elements are oxidized while
being eluted to the surface of the slab, a crack may be
generated on the surface of the slab. Thus, as a concen-
trated layer containing nickel, i.e., a coating layer, is pro-
vided to the surface of the slab, the crack generated on
the surface of the slab may be prevented. As described
above, the mold flux containing nickel oxide is injected
to the upper portion of the molten steel to form the con-
centrated layer containing nickel on the surface of the
slab. However, since the mold flux reacts with the inclu-
sions contained in the molten steel during casting, ele-
ments thereof may be changed or a concentration thereof
may increase, so that the concentrated layer having a
desired concentration may be difficult to be formed.
[0037] Thus,inaccordance with an exemplary embod-
iment, variation in elements or concentration of the mold
flux may be minimized, and the concentrated layer having
a desired concentration may be formed on the surface
of the slab by dividing an inner space of the mold using
a structure for casting and selectively providing mold flux
having different elements to the divided spaces, respec-
tively.

[0038] Referring to FIG. 2, the structure for casting in
accordance with an exemplary embodiment may include:
a support bar 102 that is able to be mounted to the mold
30; a hollow partition member 110 having opened upper
and lower portions; and a fixing member 120 connecting
the partition member 110 to divide an inner space of the
mold 30. Here, as illustrated in FIGS. 3 and 4, the struc-
ture may be symmetrically provided to each of both sides
of the submerged nozzle 22 and divide the inner space
of the mold 30 into a first area A defined in the partition
member 110 and a second area B defined between the
partition member 110 and the inner wall of the mold 30.
For reference, hereinafter, a longitudinal direction of the
mold 30 represents a direction corresponding to a width
direction of the slab, and a width direction of the mold 30
represents a thickness direction of the slab. Also, the
longitudinal direction of the mold 30 represents a direc-
tion in which the slab is drawn.

[0039] The support bar 102 may have a bar shape ex-
tending in one direction to seat on an upper portion of
the mold 30. The support bar 102 may be provided at
one side of the submerged nozzle 22 and seated on the
upper portion of the mold along the width direction of the
mold 30. The support bar 102 is preferably made of a
non-magnetic material so as not to affect an eddy current
level meter that measures a molten steel level by using
amagneticfieldamong molten steellevel measuring sen-
sors. Here, the non-magnetic material may include tita-
nium.

[0040] Also, the supportbar 102 may move in a vertical
direction. The support bar 102 may be seated on the
upper portion of the mold. Accordingly, an elevation
member 104 may be provided to a portion of the support
bar 102, which contacts the mold 30, to vertically move
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the support bar 102. The elevation member 104 may in-
clude a bolt that is rotatably provided while passing
through the support bar 102. Here, a lower portion of the
bolt may contact the upper portion of the mold 30. Also,
as illustrated in FIG. 6, the lower portion of the bolt may
be inserted to and screw-coupled to the mold 30. In this
case, the support bar 102 may move upward or down-
ward according to a degree of the screw-coupling be-
tween the bolt and the mold 30. As described above, as
the support bar 102 vertically moves by using the eleva-
tion member 104, horizontality of the support bar 102
may be adjusted at the upper portion of the mold 30. Also,
the support bar 102 may vertically move by a driving unit
(notshown) or agearbox (not shown), which is connected
to the support bar 102.

[0041] The partition member 110 may include a first
partition member 110a having an approximately '’
shape, which has a plate shape having an area and in
which one sideis opened, and a second partition member
110b having an approximately 't—’ shape in which one
side is opened. The first partition member 110a and the
second partition member 110b may be arranged so that
the opened one sides face each other, and at least por-
tions of the one sides may overlap each other. Thus, the
first partition member 110a and the second partition
member 110b may form a hollow shape having opened
upper and lower portions.

[0042] The partition member 110 may be made of a
material capable of sustaining the high temperature mol-
ten steel and mold flux in the mold 30 and not reacting
with the same. The partition member 110 may be made
of a material containing 2 to 6 mass% of SiO,, 60 to 82
mass% of ZrO,, 15 to 30 mass% of carbon, and 1 to 4
mass% of antioxidant on the basis of total 100 mass%.
When a content of SiO, contained in the partition member
110 is less than 2 mass%, a crack may be generated by
thermal shock at the beginning of casting, and when
greater than 6 mass%, erosion may be excessively gen-
erated by the mold flux. Also, when a content of ZrO,
contained in the partition member 110 is less than 60
mass%, erosion caused by the mold flux may be gener-
ated, and when greater than 82 mass%, damage may
be generated by thermal shock. When a content of car-
bon contained in the partition member 110 is less than
15 mass%, a crack may be generated by thermal shock,
and when greater than 30 mass%, since the carbon is
picked-up to the molten steel, a quality of the molten steel
may be degraded, and a property of the molten steel may
be harmfully affected. Also, the antioxidant is added to
prevent carbon from being oxidized. At least one of Al,
Si, and Ti may be used as the antioxidant.

[0043] Alternatively, the partition member 110 may be
made of a material containing AIN. Here, the partition
member 110 may contain 99 wt% or more of AIN and
less than 1 wt% of impurities on the basis of total 100
mass%. When AIN is used for the partition member 110,
since almost no risk of oxidation exists, the antioxidant
is not contained.
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[0044] Also, the partition member 110 may be manu-
factured to have an apparent porosity of about 10% to
about 20% and a bending strength of 100 kg/cm? to 200
kg/cm2. When the apparent porosity of the partition mem-
ber 110 is less than the above suggested range, as ther-
mal shock resistance is remarkably reduced, a crack may
be generated in the molten steel, and thus the molten
steel may be damaged. When the apparent porosity of
the partition member 110 is greater than the above sug-
gested range, a mechanical property of the partition
member 110 may be degraded, and a damage caused
by molten steel flow may be generated. Also, when the
bending strength of the partition member 110 is less than
the above suggested range, damage caused by the mol-
ten steel flow may be generated, and when greater than
the suggested range, damage caused by the thermal
shock may be generated.

[0045] The fixing member 120 may connect the parti-
tion member 110 to the support bar 102. Here, the fixing
member 120 may connect the partition member 110 to
the support bar 102 so that the partition member 110
moves in the width direction or the longitudinal direction
of the mold 30. A first guide groove 122, to which one
side upper portion of the first partition member 110a is
inserted, may be defined in the fixing member 120. Here,
aflange 112 may be provided to the one side upper por-
tion of the first partition member 110a to prevent the first
partition member 110a from being separated from the
fixing member 120. Also, as the flange 112 is inserted to
the first guide groove 122, the first partition member 110a
may be connected to the fixing member 120 in a slidingly
movable manner.

[0046] Also, a projection 114 may be provided to one
side surface of the second partition member 110b, which
contacts the first partition member 110a. Also, a second
guide groove 116, to which the projection 114 isinserted,
may be defined in the first partition member 110a.
Through the above-described configuration, as the pro-
jection 114 of the second partition member 110b is in-
serted to the second guide groove 116 of the first partition
member 110a, the second partition member 110b is cou-
pled to the first partition member 110a in a slidingly mov-
able manner.

[0047] The fixing member 120 is preferably made of a
non-magnetic material not to affect the ECLM that meas-
ures a level of molten steel by using a magnetic field
among molten steel level measuring sensors like the sup-
port bar 102. Here, the non-magnetic material may in-
clude titanium.

[0048] Also, the partition member 110 may be adjusted
in length in the longitudinal direction or width direction of
the mold 30.

[0049] Referring to FIG. 7, each of the first partition
member 110a and the second partition member 110b
may have a rectangular shape elongated in the longitu-
dinal direction of the mold 30. Accordingly, one side of
the first partition member 110a and one side of the sec-
ond partition member 110b may overlap each other, and
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at least one of the first partition member 110a and the
second partition member 110b may move in the longitu-
dinal direction of the mold 30. This is for installing the
structure for casting in correspondence to a width of a
slab to be cast. For example, when the width of the slab
is small, e.g., 900 mm, a degree of overlap between the
first partition member 110a and the second partition
member 110b may increase, and when the width of the
slabis relatively great, e.g., 1500 mm, the degree of over-
lap between the first partition member 110a and the sec-
ond partition member 110b may decrease.

[0050] Also, referring to FIG. 8, the first partition mem-
ber 110a and the second partition member 110b may
overlap in the width direction of the mold 30. This is for
corresponding to thickness variation of a slab to be cast.
For example, the partition member 110 may increase or
decrease in length in the width direction of the mold 30
by moving at least one of the first partition member 110a
and the second partition member 110b in the width di-
rection of the mold 30, i.e., the thickness direction of the
slab.

[0051] Through the above-described configuration,
the structure may be installed in quick correspondence
to variation in thickness or width of the slab.

[0052] Hereinafter, the casting method in accordance
with an exemplary embodiment will be described.
[0053] The casting method in accordance with an ex-
emplary embodiment may include: preparing the struc-
ture 100 including the hollow partition member 110 hav-
ing opened upper and lower portions; installing the struc-
ture 100 on an upper portion of the mold 30 so that the
partition member 110 divides an inner space of the mold
30; adjusting the length of the partition member 110 in
the width direction or longitudinal direction of the mold
30 so that the partition member 110 is spaced apart from
an inner wall of the mold 30; injecting the molten steel to
the mold 30; supplying mold flux to the upper portion of
the molten steel; and casting a slab by coagulating the
molten steel. Here, in the installing of the structure, the
inner space of the mold may be divided into a first area
A defined in the partition member and a second area B
defined between the partition member 110 and the inner
wall of the mold 30. Since the first area A and the second
area B are completely separated from each other, mold
flux injected to the first area A and mold flux injected to
the second area B may be prevented from being mutually
mixed.

[0054] First, the structure 100 is installed on the upper
portion of the mold 30 to divide the inner space of the
mold 30. Here, as illustrated in FIG. 6, when horizontality
of the structure 100 is not balanced, the horizontality may
be adjusted by ascending or descending the support bar
102 using the elevation member 104. The structure may
be disposed on each of both sides of the submerged
nozzle 22, then at least a portion of the partition member
110 may contact the molten steel by the mold flux and
the molten steel injected into the mold 30, and at least a
portion of the partition member 110 may be installed to
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contact the mold flux.

[0055] The partition member 110 may be installed to
be spaced apart from the inner wall of the mold 30. Here,
the partition member 110 may be installed to maintain a
spaced distance between the partition member 110 and
the mold 30 to be about 20 mm to about 100 mm. More
preferably, the partition member 110 may be installed to
maintain the spaced distance between the partition mem-
ber 110 and the mold 30 to be about 50 mm to about 70
mm. Here, when the distance between the partition mem-
ber 110 and the mold 30 is less than the above-suggested
range, the mold flux may not be sufficiently melted by
heat of the molten steel, the lubrication action is reduced
as an amount of the mold flux injected between the inner
wall of the mold 30 and the molten steel, and the desired
concentrated layer may be difficult to be formed on the
surface of the slab. Also, when the distance between the
partition member 110 and the mold 30 is greater than the
above-suggested range, as denaturalization of the mold
flux by molten steel flow, e.g., a dilution effect of Ni ele-
ment contained in the mold flux, is generated, the desired
concentrated layer is difficult to be formed on the surface
of the slab.

[0056] Also, the partiton member 110 may be sub-
merged in a ranged of 20 to 200 mm from the melting
surface of the molten steel. Although the partition mem-
ber 110 may be desirably submerged in a range of 50 to
150 mm from the melting surface of the molten steel, the
partition member may be submerged in a range of 70 to
120 mm. This is for preventing mixture between mold flux
injected to each of the first area A and the second area
B while sufficiently maintaining a submerged state even
when the level of the molten steel in the mold 30 is varied.
However, when the submerged depth of the partition
member 110 is greater than the above-suggested range,
the partition member 110 may be interfered with the mol-
ten steel discharged from the submerged nozzle 22, and
heat transfer to the outside from the partition member
110 may be interrupted to form excessive initial coagu-
lations.

[0057] When the partition member 110 is installed to
the mold 30, the molten steel and the mold flux are in-
jected into the mold 30 through the submerged nozzle
22. Here, since the inner space of the mold 30 is divided
by the partition member 110, the mold flux is necessarily
injected to each of the first area A and the second area
B. Since the partition member 110 is installed to open an
upper portion of each of the first area A and the second
area B, the mold flux may be easily injected to each of
the areas.

[0058] The outside of the partition member 110, i.e.,
the second area B, may be injected with the mold flux
containing nickel oxide (NiO), e.g., first mold flux. The
first mold flux has a function of sufficiently concentrating
Ni to only a surface layer, at which initial coagulation is
initiated in the mold 30, a function of performing lubrica-
tion between the mold 30 and coagulated cells, and a
function of controlling heat transfer between the coagu-
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lated cells. The first mold flux may include a composition
containing SiO,, CaO, MgO, Al,O3, Na,0, F, and nickel
oxide. Here, the nickel oxide may be added at a range
of 5 wt% to 40 wt% on the basis of the total weight of the
composition. In the first mold flux, MgO may be added
at 1.0 to 1.5 wt%, Al,O5 at 5 to 7 wt%, Na,O at 3 to 5
wt%, and F at 5 to 7 wt%, and CaO and SiO, may be
added so that CaO/SiO, have a ratio of 0.8 to 1.4.
[0059] Also, the inside of the partition member 110,
i.e., the first area A, may be an area in which coagulation
of the molten steel is not proceeded, and injected with
second mold flux having a function of preventing the mol-
ten steel from being oxidized by contacting the atmos-
phere, a function of warming not to generate excessive
cooling, and a function of collecting inclusions when the
inclusions in the molten steel float. Here, since the co-
agulation of the molten steel is not proceeded in the first
area A, the second mold flux is unnecessary to have a
function of lubrication and heat transfer control. The sec-
ond mold flux may be divided into high basic mold flux
and low basic mold flux according to the kind of steel that
is an object to be cast. Metal in which a large quantity of
Al,O4 inclusions existed in the molten steel due to Al
deoxidation metal and molten Al existed among metal
may minimize a content of SiO, in the mold flux to restrict
a reduction reaction due to the molten Al in the molten
steel. Also, floating Al,O3 inclusions may be easily ab-
sorbed by maintaining high basicity (CaO/SiO,). For ex-
ample, high basic mold flux may contain 40 to 60 wt% of
Ca0, 20 to 40 wt% of Al,O4, less than 10 wt% of SiO,,
and the rest of carbon.

[0060] Also, since steel containing a large quantity of
SiO,, in the molten steel due to Si deoxidation includes
an extremely small quantity of molten Al, the molten steel
may not be reoxidized. Also, low basic mold flux contain-
ing a small quantity of Al,O5; may be used to minimize
mixing of the Al,O inclusions. For example, the low basic
mold flux may contain 30 to 50 wt% of CaO, 40 to 60 wt%
of SiO,, and less than10 wt% of Al,O3.

[0061] The second mold flux may have a grain size
that has a granular shape having a diameter of 1to 5 mm
to secure a sufficient warming capability.

[0062] Also, since the first area A is surrounded by the
partition member 110, the second mold flux injected to
the first area A is blocked in introduction between the
mold 30 and the molten steel, and is not almost con-
sumed during casting. When the second mold flux is suf-
ficiently injected to the first area A at the beginning of
casting, the second mold flux may not be additionally
injected to the first area A during the casting. Also, since
the first mold flux injected to the second area B is con-
tinuously consumed while the casting proceeds, the first
mold flux may be continuously injected at an injection
speed of 0.2 kg to 1 kg per a ton of molten steel during
the casting.

[0063] Hereinafter, experimental examples for evalu-
ating performance of a slab cast in the casting method
in accordance with an exemplary embodiment will be de-
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scribed.

[0064] FIG. 9 is a graph showing results obtained by
comparing depths of concentrated layers of surfaces of
slabs according to whether the structure in accordance
with an exemplary embodiment is used, and FIG. 10 is
a graph showing results obtained by comparing rates of
remained Ni in the surface layers of the slabs according
to whether the structure in accordance with an exemplary
embodiment is used.

Comparative example

[0065] A specimenis castbyusing mold flux containing
Al-deoxidized steel and NiO without using the structure
in an experimental continuous casting device.

Experimental example

[0066] A specimeniscastwhilethe structure in accord-
ance with an exemplary embodiment is installed to a
mold, and molten steel and mold flux are injected to the
mold. Here, Al-deoxidized steel is used as molten steel,
and high basic mold flux (second mold flux) and mold
flux containing NiO (first mold flux) are used.

[0067] Also, a depth of a concentrated layer and a re-
mained rate of Ni in the concentrated layer from the cast
specimen are analyzed.

[0068] First, results obtained by measuring the depth
of the concentrated layer formed on the surface of the
specimen are described below.

[0069] Incase ofaspecimencastbyusingthe structure
(embodiment), as shownin FIG. 9, the concentrated layer
is formed at a predetermined depth from the surface of
the specimen. In comparison, in case of a specimen cast
without using the structure (comparative example), it may
be seen that the concentrated layer is formed at a central
portion with extremely great depth in a width direction of
the specimen, and the depth of the concentrated layer
gradually decrease in a direction toward an edge.
[0070] Also, analysis results of the remained rate of Ni
in the concentrated layer formed on the surface of the
specimen are described below.

[0071] A remained rate (%) of Ni in the concentrated
layer is obtained by calculating a portion in which a total
quantity of Ni in the inputted mold flux (first mold flux) is
contributed to an increased quantity of a Ni content when
the surface layer of the cast specimen is analyzed. As a
result of the analysis, only about 35 % of total Ni inputted
by the mold flux contributes the concentration of Ni in the
surface layer of the slab, and in case of the embodiment,
about 80% of the total inputted Ni contributes the con-
centration of Ni in the surface layer of the slab. Through
this, it is checked that the desire shaped concentrated
layer may be formed on the surface of the slab when the
slab is cast by dividing the inner space of the mold by
using the structure and selectively injecting mold fluxes,
which are different from each other, to the divided areas,
respectively.
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[0072] As described above, while this invention has
been particularly shown and described with reference to
preferred embodiments thereof, it will be understood by
those skilled in the art that various changes in form and
details may be made therein without departing from the
spirit and scope of the invention as defined by the ap-
pended claims. Therefore, the scope of the invention is
defined not by the detailed description of the invention
but by the appended claims, and all differences within
the scope will be construed as being included in the
present invention.

INDUSTRIAL APPLICABILITY

[0073] The structure for casting and the casting meth-
od in accordance with the exemplary embodiment may
be applied to manufacture the slab having excellent qual-
ity by restricting generation of surface defect.

Claims

1. A structure for casting, which is installed on a mold
during casting, comprising:

a support bar mounted to the mold;

a hollow partition member having opened upper
and lower portions; and

a fixing member configured to connect the par-
tition member to the support bar, thereby divid-
ing an inner space of the mold.

2. The structure for casting of claim 1, wherein the par-
tition member comprises a first partition member and
a second partition member, each of which hasa’—’
shape in which one side is opened, and
the first partition member and the second partition
member define an inner space such that at least a
portion of each of the first partition member and the
second partition member overlaps in a width direc-
tion of the mold.

3. Thestructure for casting of claim 2, wherein the fixing
member is disposed in parallel to the width direction
of the mold, and
the partition member is connected to the fixing mem-
ber to move in the width direction of the mold.

4. The structure for casting of claim 1, wherein the par-
tition member comprises a first partition member and
a second partition member, each of which has a’'[—’
shape in which one side is opened, and
the first partition member and the second partition
member define an inner space such that at least a
portion of each of the first partition member and the
second partition member overlaps in a longitudinal
direction of the mold.
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5. The structure for casting of claim 4, wherein the fixing
member is disposed in parallel to the longitudinal
direction of the mold, and
the partition member is connected to the fixing mem-
ber to move in the longitudinal direction of the mold.

6. The structure for casting of claim 3 or 5, wherein the
support bar extends in one direction to be seated on
an upper portion of the mold and is movable in a
vertical direction.

7. The structure for casting of claim 6, wherein each of
the support bar and the fixing member comprises a
non-magnetic material.

8. The structure for casting of claim 1, wherein the par-
tition member has apparent porosity of approximate-
ly 10% to approximately 20%, and
the partition member has a bending strength of ap-
proximately 100 kg/cm? to approximately 200
kg/cm2,

9. The structure for casting of claim 8, wherein the par-
tition member comprises approximately 2 mass% to
approximately 6 mass% of SiO,, approximately 60
mass % to approximately 82 mass% of ZrO,, approx-
imately 15 mass% to approximately 30 mass% of
carbon, and approximately 1 mass% to approxi-
mately 4 mass% of antioxidant on the basis of total
approximately 100 mass%.

10. The structure for casting of claim 9, wherein the anti-
oxidant comprises at least one of Si, Al, and Ti.

11. The structure for casting of claim 8, wherein the par-
tition member comprises approximately 99 wt% or
more of AIN and less than approximately 1 wt% of
unavoidable impurities on the basis of total approx-
imately 100 mass%.

12. A casting method comprising:

preparing a structure comprising a hollow parti-
tion member having opened upper and lower
portions;

installing the structure so that the partition mem-
ber disposed on an upper portion of a mold di-
vides an inner space of the mold;

adjusting a length of the partition member in a
width direction or longitudinal direction of the
mold so that the partition member is spaced
apart from an inner wall of the mold;

injecting molten steel to the mold;

providing mold flux to an upper portion of the
molten steel; and

casting a slab by coagulating the molten steel,
wherein in the installing of the structure, the in-
ner space of the mold is divided into a first area



13.

14.

15.

16.

17.

18.

19.

15 EP 3 533 534 A1

defined in the partition member and a second
area defined between the partition member and
the inner wall of the mold.

The casting method of claim 12, wherein in the in-
stalling of the structure, at least a portion of the par-
tition member contacts the molten steel, and at least
a portion of the partition member contacts the mold
flux.

The casting method of claim 13, wherein the install-
ing of the structure comprises arranging the partition
member on each of both sides of a submerged noz-
zle that injects the molten steel to the mold.

The casting method of claim 13 or 14, wherein in the
installing of the structure, a distance between the
inner wall of the mold and the partition member is
maintained in a range from approximately 20 mm to
approximately 100 mm.

The casting method of claim 15, wherein in the in-
stalling of the structure, the partition member is sub-
merged from a melting surface of the molten steel in
arange from approximately 20 mm to approximately
200 mm.

The casting method of claim 12, wherein the provid-
ing of the mold flux comprises injecting mold fluxes,
which are different in kind, to the first area and the
second area, respectively.

The casting method of claim 17, wherein the mold
flux injected to the second area comprises nickel ox-
ide.

The casting method of claim 18, wherein the casting
ofthe slab comprises continuously injecting mold flux
to the second area.
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